METHOD FOR CORE LAMINATION IN MOTOR AND LAMINATION 
STRUCTURE THEREOF 

BACKGROUND OF THE INVENTION 
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1 . Field of the Invention 

The present invention relates to a method for core lamination in a motor 
and lamination structure thereof, and particularly, to a core laminating method and 
the lamination structure in the motor by which a curvature of a laminated body 
10 which is made by laminating a plurality of lamination sheets and coupled to a 
bobbin can be changed, and a structure and a fabrication can be made simply. 



2. Description of the Background Art 

Generally, a reciprocating motor is made by changing a magnetic flux of a 
15 general motor having a steric structure to be a plane shape, that is, a movable 
portion of plane shape is linearly moved on a plane according to changes of 
magnetic flux formed on a fixed portion on the plane. 

Figures 1 and 2 are showing an example of the reciprocating motor, and 
as shown therein, the reciprocating motor comprises: a stator S including an outer 
20 core 10 and an inner core 20 formed as a cylinder so as to be inserted into the 
outer core 10; a winding coil 30 coupled inside of the outer core 10 or inside the 
inner core 20; an armature 40 inserted between the outer core 10 and the inner 
core 20 so as to be moved. And the winding coil 30 is inserted into the outer core 
10 in the Figures. 

25 Hereinafter, the movement of the' reciprocating motor will be described as 
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follows. 

When power is applied and current is flowed on the winding coil 30, the 
flux is formed around the winding coil 30 by the current flowing on the winding coil 
30. In addition, the flux forms a closed loop along with the stator, that is, the outer 
5 core 10 and the inner core 20. 

In addition, according to an interaction between the flux on the outer core 
10 and the inner core 20 and the flux formed by a permanent magnet, the 
permanent magnet 41 is pressed to an axial direction, and therefore, the armature 
40 is reciprocally moved in the axial direction between the outer core 10 and the 
10 inner core 20. And if the direction of the current flowing on the winding coil 30 is 
changed, the armature 40 is reciprocally moved and the force of the reciprocating 
movement becomes a driving force for another system when the force of the 
reciprocating movement is coupled to the another system. 

On the other hand, the outer core 10 included in the stator S is made such 
15 that a plurality of unit lamination cores 11 having a predetermined thickness by 
laminating a plurality of lamination sheets L formed as a predetermined shape are 
coupled to a bobbin 50 of ring shape, in which the coil 30 is wound, in a radial 
direction with a predetermined gap therebetween. 

In addition, inner circumferential surfaces of the plurality of unit lamination 
20 cores 11 coupled to the bobbin 50 in radial direction form a circle having a 
predetermined curvature so as to correspond to outer circumferential surface of 
the bobbin 50, and an outer side surface of the lamination cores 11 forms a curved 
surface corresponding to the curvature of the inner circumferential surface. 

Also, a cross-section of the unit lamination cores 11 is formed as "c" 
25 shape, and includes a path portion (a) forming a path of the flux, and a pole 



portions (b) of triangular shapes formed on both ends of the path portion (a). In 
addition, the bobbin 50 is located in an opened recess (H) formed by the pole 
portions (b) and the path portion (a), and the winding coil 30 which is made by 
laminating coil to be a plurality of layers is coupled to the bobbin 50. 
5 That is, the lamination sheet L constructing the unit lamination cores 11 is 

formed by a thin plate including the path portion (a) formed as "c" shape and the 
pole portions (b) of triangular shape formed on both ends of the path portion (a). 

In addition, as shown in Figure 3, the unit lamination core 11 is fabricated 
such that the lamination sheet L is cut from the thin plate and the lamination 
10 sheets are laminated to be a predetermined thickness, and curved surfaces are 
formed using a jig so that both side surfaces of the laminated body form the 
curved surfaces. In addition, the laminated body including the curved surfaces is 
welded in a thickness direction of the laminated body, that is, in a vertical direction, 
then the lamination core is fabricated. 
15 However, according to the conventional art, the laminated body of the 

lamination sheets L is fixed and coupled by welding, and therefore the fabrication 
process is complex and the it costs much time to fabricate, whereby the 
productivity is lowered. 

Also, the unit lamination core 11 is fabricated by fixing and coupling the 
20 laminated body of the iamination sheets L using weiding method, and therefore, 
the curvature of the unit lamination core can not be easily changed when the outer 
circumferential surface curvature is changed due to the design. 

SUMMARY OF THE INVENTION 

25 
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Therefore, an object of the present invention is to provide a method for 
core lamination in a motor and a lamination structure thereof by which a curvature 
of a laminated body in which a plurality of lamination sheets are laminated can be 
changed, and its fabrication can be made simply. 

To achieve the object of the present invention, as embodied and broadly 
described herein, there is provided a method for core lamination for a motor 
comprising: a step of fabricating a lamination sheet of a predetermined shape on 
which a coupling means is formed; a step of fixedly laminating a plurality of 
lamination sheets as a predetermined thickness which are connected so that the 
coupling means formed on one side surface of the lamination sheets are in a row; 
and a step of forming curved surface portions on both side surfaces of a laminated 
body in which the plurality of lamination sheets are laminated and fixed so as to be 
a predetermined thickness. 

To achieve the object of the present invention, there is also provided a 
lamination structure of cores in a motor in which a laminated body is formed by 
laminating a plurality of lamination sheets having a predetermined shape to have a 
predetermined thickness, and the respective lamination sheets are fixedly coupled 
by the coupling means which are formed on the lamination sheets so as to be 
connected with adjacent lamination sheets in a row and then so as to be moved. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a front cross-sectional view showing a conventional 
reciprocating motor; 

Figure 2 is a side view showing the conventional reciprocating motor; 

Figure 3 is a perspective view showing assembling process of an outer 
core included in the reciprocating motor shown in Figures 1 and 2; 

Figure 4 is a front cross-sectional view showing a reciprocating motor 
including a first embodiment of motor core lamination structure according to the 
present invention; 

Figure 5 is a side view showing the reciprocating motor including the first 
embodiment of motor core lamination structure according to the present invention; 

Figure 6 is a perspective view showing an assembling process for an 
outer core included in the first embodiment of the motor core lamination structure 
according to the present invention; 

Figure 7 is a flow chart showing a motor core laminating method according 
to the present invention; 

Figure 8 is a partial side cross-sectional view showing a caulking portion 
being applied the first embodiment of the motor core lamination structure 
according to the present invention; 

Figure 9 is a front cross-sectional view showing a reciprocating motor 



including a second embodiment of the motor core lamination structure according 
to the present invention; 

Figure 10 is a side view showing the reciprocating motor including the 
second embodiment of the motor core lamination structure according to the 
present invention; 

Figure 11 is a perspective view showing an assembling process of an 
outer core included in the second embodiment of the motor core lamination 
structure according to the present invention; 

Figure 12 is a partial side cross-sectional view showing a coupled state of 
a coupling portion which is applied by the second embodiment of the motor core 
lamination structure according to the present invention; and 

Figure 13 is a partial side cross-sectional view showing a coupled state of 
a coupling portions which is applied by the second embodiment of the motor core 
lamination structure according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

Hereinafter, a first embodiment of the motor core laminating method and 
the lamination structure thereof according to the present invention will be 
described as follows. 

Figures 4 and 5 are showing an embodiment of a motor including the 
motor core lamination structure according to the present invention. As shown 
therein, the motor comprises: a stator (S) including an outer core 100 and an inner 



core 20 formed as a cylinder so as to be inserted into the outer core 100; a 
winding coil 30 coupled to inside of the outer core 100 or the inner core 20; and an 
armature 40 including a permanent magnet and inserted between the outer core 
100 and the inner core 20 so as to be moved. The winding coil 30 is coupled into 
the outer core 100 in the accompanying figure. 

In addition, the outer core 100 included the stator S is formed such that a 
plurality of unit lamination cores 110, in which a plurality of lamination are 
laminated to be a predetermined thickness, are coupled to the bobbin 50 of ring 
shape, in which the coil 30 is wound, with a predetermined intervals therebetween 
in radial direction. 

In addition, inner circumferential surfaces of the plurality of unit lamination 
cores 110 coupled to 'the bobbin 50 in the radial direction form a circle having a 
predetermined curvature so as to be corresponded to an outer circumferential 
surface of the bobbin 50, and outer side surfaces of the unit lamination cores 110 
form a curved surface corresponding to the curvature of the inner circumferential 
surface. 

On the other hand, as shown in Figure 6, a plurality of lamination sheets L' 
formed as a thin plate of predetermined shape are laminated so as to have a 
predetermined thickness to form the unit lamination core 110. 

In addition, a plurality of caulking portions K for fixedly connecting with the 
adjacent lamination sheets L' in a row are formed on one side surface of the 
respective lamination sheet L' constructing the unit lamination core 110, and 
therefore the respective lamination sheets L' constructing the unit lamination core 
110 are fixedly coupled by the caulking portion K. 

That is, the lamination sheet L' constructing the unit lamination core 110 



comprises a path portion (a) formed as "t=" shape, a pole portion (b) formed on 
both ends of the path portion (a) as triangular shape, and the caulking portions (K) 
formed on one side surface of the path portion (a) or of the pole portion (b). 

In addition, the bobbin 50 is located on an opened recess H formed by the 
inner space of the path portion (a) and the pole portion (b) when the lamination 
sheets L' are laminated. 

Also, the caulking portion K formed on one side surface of the lamination 
sheet L' comprises two moving space holes 120b as penetrated, and a bending 
coupling portion 120a which is located between the moving space holes 120b and 
will be bent later. 

In addition, the length direction of the caulking portion K is formed to be 
same as that of the path portion (a). ' 

And, the inner core 20 includes a laminated body in which lamination 
sheets 21 of predetermined shape are laminated in radial direction so as to form a 
cylinder. 

In addition, the armature 40 includes a plurality of permanent magnets 41, 
and the permanent magnet 41 is installed on a permanent magnet holder 42 of 
cylindrical form and inserted between the outer core 100 and the inner core 20, 
that is, the stator S with a predetermined air gap therebetween. 

On the other hand, as shown in Figure 7, a first step of the motor core 
lamination method according to the present invention is to fabricate a lamination 
sheet L' of predetermined shape including the caulking portion K using a thin plate. 

Then, a plurality of lamination sheets L' are caulked sequentially and 
laminated to be a predetermined thickness so that the caulking portions K of the 
lamination sheets L' are in a row, and the unit lamination core 110 is fabricated. 



In addition, a curved surface is formed on the side surface of the unit 
lamination core 110 using a jig. And a plurality of unit lamination cores 110 
fabricated as above are coupled to the bobbin 50 in radial direction. 

Figures 9 and 10 are showing an embodiment of a motor including a 
second embodiment of the motor core lamination structure according to the 
present invention. As shown therein, the motor comprises a stator S including an 
outer core 200 and an inner core 20 formed as a cylinder so as to be inserted into 
the outer core 200, a winding coil 30 coupled to inside of the outer core 200, and 
an armature 40 including a permanent magnet 41 and inserted between the outer 
core 200 and the inner core 20 so as to be moved. 

In addition, the outer core 200 constructing the stator S comprises a 
plurality of unit lamination cores 210, in which a plurality of lamination sheets L" 
formed by thin plates of predetermined shape are laminated so as to have a 
predetermined thickness, coupling portions 213, which are protruded so as to be 
engaged with each other and therefore the lamination sheets L" can be moved 
relatively, are formed on the respective lamination sheets L" constructing the unit 
lamination core 210. Therefore, the respective coupling portions 213 of the 
lamination sheets L" are engaged with each other when the caulking process is 
made, and thereby the unit lamination cores 210 are fixedly coupled with each 
other. 

The plurality of unit lamination cores 210 are coupled to the bobbin 50 
formed as a ring in radial direction. The inner circumferential surface of the 
plurality of unit lamination cores 210 coupled to the bobbin 50 in radial direction 
forms a circular shape, and the unit lamination cores 210 are located with a 
predetermined intervals on the outer side. At that time, the inner side surface and 



the outer side surface of the unit lamination core 210 contacting to the outer 
circumferential surface of the bobbin 50 are coupled so that a curved surface 
having a curvature corresponding to the curvature of the outer circumferential 
surface of the bobbin 50 can be made by the respective coupling portions 213 of 
the lamination sheets L" constructing the unit lamination core 210. 

As shown in Figure 11, the unit lamination core 210 comprises a path 
portion 211, in which a lengthwise plate 211a having a predetermined width and 
length and a first and a second transverse plate 211b and 211c bent from both 
ends of the lengthwise plate 211a so that the lamination sheet L" constructing the 
unit lamination core 210 is formed as "t=" shape and a part of the bobbin 50 in 
which the coil is wound is located inside the lengthwise plate 211a and the first 
and second transverse plates 211b and 211c, a pole portion 212 formed on both 
ends of the first and second transverse plates 211b and 211c in the path portion 
211 to form poles, and a coupling portion 213 protruded on one side of the first 
and second transverse plates 211b and 211c in the path portion 211 so as to have 
a predetermined width and length by pressing. 

The coupling portion 213 formed on the path portion 211 includes a first 
and a second slant plates 213a and 213b bent to be slant for the plate of the path 
plate 211 so as to have a predetermined length, and a connecting flat plate 213c 
for connecting both ends of the first and second slant plates 213a and 213b. 

In addition, the first and second slant plates 213a and 213b and the 
connecting flat plate 213c are formed to be protruded to one side so that the 
cross-sections of them form trapezoid shape, and a length (e1) of the inner side 
surface of the connecting flat plate 213c is formed longer than a length (e2) of the 
outer side surface of the connecting flat plate 213c. 
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In addition, a length direction of the coupling portion 213 is same as that of 
the first and second transverse plates 211b and 211c of the path portion 211. That 
is, the first slant plate 213a, the connecting flat plate 213c, and the second slant 
plate 213b of the coupling portion 213 are formed successively in the length 
direction of the first and second transverse plates 211b and 211c, and the 
protruded width (e3) of the protruded part in the coupling portion 213 is smaller 
than the concave width (e4) of the concave part. 

The inner core 20 is a laminated body in which the lamination sheets 21 of 
a predetermined shape are laminated in radial direction so as to form a cylinder. 

The armature 40 comprises a plurality of permanent magnet 41 bits, and 
the permanent magnet 41 bits are installed on a permanent magnet holder 42 of 
cylindrical form and inserted between the stator, that is, the inner core 20 and the 
outer core 200 including a plurality of unit lamination cores 210. 

On the other hand, a plurality of lamination sheets L" of thin plate having a 
predetermined area including coupling portions 213 are fabricated, and the 
plurality of lamination sheets L" are laminated to be a predetermined thickness in 
order to fabricate the unit lamination core 210. 

At that time, the coupling portions 213 included on the respective 
lamination sheets L" are engaged by being connected with each other in a row 
when the caulking process is performed. 

In addition, the unit lamination core 210 is adhered to a jig having a 
curvature corresponding to the bobbin 50 or to the outer circumference of the 
bobbin 50, and therefore a curved surface portion R is formed so that the surface 
contacting to the outer circumferential surface of the bobbin 50 and the other side 
surface form curved surfaces. 



At that time, the coupling portions 213 of the lamination sheets which are 
adjacent to each other among the plurality of lamination sheets L" are pushed little 
by little and moved, and thereby the curved surface portion R of the unit lamination 
core 210 is formed. 

That is, as shown in Figure 12, the lamination sheets L" located on one 
side centering around the coupling portion of the lamination sheet L" located on 
center part of the unit lamination core 210 are pushed and moved to the first slant 
plate 213a of the above coupling portions 213. In addition, as shown in Figure 13, 
the lamination sheets L" located on the other side of the central lamination sheet 
L" are pushed and moved toward the second slant plate 213b of the above 
coupling portion 213. Therefore, the curved surface portion R having a curvature 
corresponding to the curvature of the outer circumferential surface of the bobbin 
50 is made. And a plurality of unit lamination cores 210 fabricated as above are 
coupled to the outer circumferential surface of the bobbin 50 in radial direction. 

In addition, in case that the unit lamination cores 210 are coupled to a 
bobbin 50 having larger outer diameter, the motion of the coupling portions 213 of 
the lamination sheets constructing the unit lamination core 210 is reduced to 
increase the curvature of the curved surface portion R, and thereby the coupling 
corresponding to the curvature of the outer circumferential surface of the bobbin 
50. 

Hereinafter, operation and effect of the motor core lamination structure 
according to the present invention will be described as follows. 

The outer core 100 and 200 and the inner core 20 made by the core 
lamination structure construct the stator S, and the armature is inserted between 
the outer core 100, 200 and the inner core 20 of the stator S. In addition, when 



current is applied to the winding coil 30 coupled to inside of the outer core 100, 
200, the flux formed by the current flows along with the stator S, and the armature 
40 is linearly moved by an interaction between the flux flowing on the stator S and 
the permanent magnets 41 included in the armature 40. 

In addition, when the direction of the electric current applying on the 
winding coil 30 is switched, the armature 40 linearly moves. 

As shown in Figure 8, a plurality of lamination sheets !_' including the 
caulking portion K are laminated so that the caulking portions are connected in a 
row, and thereby the lamination sheets L' are fixedly coupled and the unit 
lamination core 110 is made. 

Therefore, in forming the curved surface portion R on both side surfaces 
of the unit lamination core 110, the bending coupling portions 120b of the caulking 
portions K formed on the respective lamination sheets constructing the unit 
lamination core 110 are caulked, after that, the lamination sheets are moved by 
the moving space hole 120a of the caulking portion K on the adjacent lamination 
sheet, and thereby the curved surface portion R can be formed on both side 
surfaces of the unit lamination core 110. 

Also, the laminated body constructing the unit lamination core 110 is 
fixedly coupled successively by the caulking process using the caulking portion K 
formed on the respective lamination sheet L', and thereby, the fabrication of the 
unit lamination core 110 and coupling the unit lamination core 110 to the bobbin 
can be performed simply. 

Also, according to the present invention, a plurality of lamination sheets L" 
are fixedly coupled by engaging with each other after caulking the coupling 
portions 213 formed on the lamination sheets so as to be moved, and therefore 



the lamination process of the lamination sheets L" can be made simply. 

In addition, a movement to the side direction can be made by the 
engaging structure, and the curved surface portion R of discretionary size can be 
formed on the both side surfaces of the unit lamination core 210. 

Also, the coupling portions 213 of the plurality of lamination sheets L" 
constructing the unit lamination core 210 are formed as protruded by being 
pressed, and thereby, fabrication of the coupling portions can be made simply. In 
addition, the shape of the coupling portion 213 is formed as a simple trapezoid 
shape, therefore, the structure of the coupling portions is to be simple. 

As described above, according to motor core laminating method and the 
lamination structure of the present invention, the curvature of the laminated body 
'in which a plurality of lamination sheets are laminated, that is, the unit lamination 
core can be changed, and thereby the present invention can be applied to the 
motors of various capacity and size. Therefore, the unit lamination core of one- 
type can be applied a plurality of motor models to increase the degree of utilization, 
and the assembling process can be made simply, and thereby the time and cost 
spent on the fabrication can be reduced to increase the productivity. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the metes and bounds 
of the claims, or equivalence of such metes and bounds are therefore intended to 
be embraced by the appended claims. 
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